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Abstract. The application of computed tomography and magnetic resonance imaging has 
entered into wide practice at diagnosis of the maxillofacial system. Computed tomography 
allows us to obtain information about only bone structures. Magnetic resonance imaging gives 
information about bone and soft tissue structures of the maxillofacial system. The sagittal and 
coronal projections should make for complete diagnosis of the temporomandibular joint, 
because the articular disc is very mobile structure. We suggest that the temporomandibular 
joint can influences the internal carotid artery at medial displacement of the articular disc. As a 
result of analysis of the literature and our own studies concluded that changes TMJ affect the 
internal carotid artery. 
1.  Introduction 
The application of computed tomography and magnetic resonance imaging has entered into wide 
practice now at diagnosis of the human maxillofacial system. Computed tomography allows us to give 
information about bone structures: the mandible and the skull. Significant disadvantage of computed 
tomography is impossibility of evaluation of the condition of soft tissue structures of the maxillofacial 
system (muscles, ligaments, articular disc) [1, 2, 4].  
One of basic elements of the maxillofacial system is the temporomandibular joint disc. It consists 
of the condyle of the mandible, glenoid fossa and tubercle of the temporal bone and articular disc 
between the mandible and the temporal bone [1]. The temporomandibular joint disc is are incongruent, 
i.e. these articular surfaces do not coincide in shape. The disc takes particular importance in 
incongruent joints because it smooths out geometric differences of the articular surfaces for 
realizations of various movements [2, 3, 4]. 
Many diseases of the maxillofacial system are associated with soft tissues. For example, of the 
temporomandibular joint dysfunction, when the temporomandibular joint disc does not take normal 
place [1]. At the same time, computed tomography can not visualize of the disc and its position 
relatively articular surfaces. This dysfunction can be caused by incorrect functioning of muscles. In 
this case, the muscles can have values of efforts close to limit values (maximal values, which can be 
created). Also in this case, computed tomography can not visualize of the muscles. Also in this case, 
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computed tomography can not visualize of the muscles. Besides, computed tomography causes 
additional radiation exposure on the human, reduction of which is highly relevant issue [5, 6]. 
In this paper, authors present necessity of application of magnetic resonance imaging at diagnostics 
of the human maxillofacial system for development of method of individual treatment of diseases of 
the maxillofacial system. This method allows us to include position of the temporomandibular joint 
disc and directions of muscles. 
2.  Materials and methods 
The temporomandibular joint is one of the most interesting joints, because the disc makes significant 
displacements allowing perform different movements [2, 3, 4]. 
One of important characteristics defining condition of the temporomandibular joint is the articular 
disc (Fig. 1). The position of the disc in norm and pathology is shown in Fig. 1, when the jaws are 
closed [1].The position of the temporomandibular joint disc is very important parameter, because it 
determined the point of application of the temporomandibular joint reaction. This point belongs both 
surfaces of the disc and the mandible. It is determined as the shortest distance between the articular 
surfaces of the temporomandibular joint (Fig. 2) [2]. 
  
Figure 1. Position of the temporomandibular joint disc: a - is norm; b - is anterior displacement 
(pathology) [1] (1 is condyle; 2 is disk; 3 are glenoid fossa and tubercle of the temporal bone) 
  
Figure 2. Magnetic resonance imaging of the temporomandibular joint in oblique sagittal projection 
(projection performed under angle to the sagittal projection): 1 is condyle; 2 is disk; 3 are glenoid 
fossa and tubercle. Interposition of articular structures in central occlusion is normal. Arrow shows the 
central zone of the disk and vector of chewing load in the diagram [2] 
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The direction of chewing load in norm is shown at the normal position of the disc in Fig. 2. It can 
be seen that the load is applied in the central zone of the disc and action line of chewing load passes 
through shortest distance between the articular surfaces [2]. Accordingly, the direction of the 
temporomandibular joint reaction is directed to the opposite side. 
But, only sagittal projection of the temporomandibular joint is not allows us to characterize of 
position of the disc relatively the articular surfaces. The coronal projection of the temporomandibular 
joint should be used (Fig. 3) [7]. 
  
Figure 3. Articular disk in norm as the first target of the damage at redistribution of biomechanical 
masticatory pressure: a - is schematic figure; b - is magnetic resonance imaging (MRI) [7] 
 
Figure 4. Magnetic resonance imaging of dislocation of the disk on medial surface of the 
temporomandibular joint condyle (black arrows show represent border of the disk shifted 
 medially) [8] 
 
The sagittal and coronal projections of the temporomandibular joint allow us to estimation of 
possibility of development of pathological processes into the disc [9]. Its position influences position 
of determine the point of application of the temporomandibular joint reaction (see Fig. 2). 
The information about coordinates of the point of application of the temporomandibular joint 
reaction allows us to determine values of efforts of muscles and value and direction of the reaction 
[10]. 
3.  Results and discussion 
Magnetic resonance imaging allows us to obtain the attachment points and sizes of muscles and 
ligaments of the human maxillofacial system. These parameters characterize individual features of the 
maxillofacial system. Thus, they influence efforts of the human maxillofacial system.  
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But, magnetic resonance imaging is used less frequently than computed tomography in the practice 
of dentists. Thus, computed tomography is not includes diagnosis of major structures of the 
maxillofacial system. According to the authors, magnetic resonance imaging should be used together 
this computed tomography for individual estimation of condition of the maxillofacial system and 
development of method of individual treatment of diseases of the maxillofacial system. 
Changes of the maxillofacial system influence different processes and systems of the human 
organism [11-19]. For example, cardiovascular system includes in these system. The internal carotid 
artery is one of arteries involved in blood supply to the brain. Internal carotid artery is located close to 
the temporomandibular joint.  
Coronal projections of temporomandibular joints and internal carotid arteries are shown in Fig. 5. 
This case illustrates possible influence of condition of the temporomandibular joint on the internal 
carotid artery. 
 
Figure 5. Magnetic resonance imaging of the patient A 68 years with infringement of the support 
zone (absence of right molars) of the right temporomandibular joint in general mode (upper part) (1 is 
asymmetric enlargement of the right temporomandibular joint due to structures of the medial pole; 2 
are fragments of the right internal carotid artery); in the vascular mode (lower part) (tandem stenosis 
of the right internal carotid artery at the level of the right temporomandibular joint (2) and in the area 
of the bifurcation of the vessel on the  brain artery (3). Pathology of the left internal carotid artery 
have been identified [8] 
4.  Conclusion 
In this paper, authors present sagittal and coronal projects of magnetic resonance imaging, which show 
condition of the temporomandibular joint. Magnetic resonance imaging allows us to estimation of 
position of the temporomandibular joint disc, development of pathological processes, which is not 
indicated at using of computed tomograghy. 
Abnormal position of the disc entails to changing of the efforts of the maxillofacial system and 
stresses into the disc. Large values of stresses compared to limit stresses entail to development of 
processes into the disc and also the bone tissue of the condyle [2, 4]. 
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